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Abstract: Efficient communication requires the interplay of linguistic, cognitive and
social skills, including the ability to make contextual inferences and to understand
others’ intentions and emotions. The capacity to effectively use language in specific
contexts (i.e., pragmatic ability) developswith age, and an assessment of this ability is
important for understanding both typical and atypical development. The Pragma test
wasoriginally developedandvalidatedonFinnish children to assess social-pragmatic
comprehension. The present study utilizes a slightly adapted version of the Pragma
test, translated into Italian, and presents the results of the test given to 110 typically
developing Italian children (4–8 years of age). The Italian version of the Pragma test
shows content and concurrent validity, interrater reliability, and internal consistency,
and it proves to be sensitive in detecting an age-dependent pattern of performance,
across pre-school and school age children, in the pragmatic parameters investigated.
The present study has ramifications for clinical contexts, as data for typical pragmatic
development enables identification of strengths and weaknesses in the pragmatic
performance in clinical populations. Finally, the results indicate that the Pragma test
is relevant to both Finnish and Italian cultural contexts, thus providing the oppor-
tunity to make cross-cultural comparisons.
Keywords: contextual inference, language comprehension, Pragma test, prag-
matic ability, theory of mind
1 Introduction
Children take part daily in many different types of communicative interactions
with peers and adults, at home and at school. Being able to communicate in an
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effective way requires the interplay of linguistic, cognitive and social skills,
including the ability to direct attention towards relevant contextual elements as
well as infer and understand others’ intentions, aims and emotions (Cummings
2009; Perkins 2007; Sperber and Wilson 2012).
Pragmatic ability refers to the capacity to effectively use language in specific
contexts (Levinson 1983) and enables a person to infer and utilize relevant
contextual information in utterance interpretation and expression, in different
kinds of communication situations (Sperber andWilson 1995). The ability to make
inference enables one to connect and link different kinds of information (Leinonen
et al. 2000; Sperber andWilson 2012), thus playing an important role in ‘filling the
gaps’ between the literal and the intended meaning of an utterance (Searle 1975).
Such skill developswith age (Angeleri andAirenti 2014; Bosco andGabbatore 2017;
Loukusa and Ryder 2007; Loukusa et al. 2008; Ryder and Leinonen 2003; see also
Grigoroglou and Papafragou 2017; Matthews 2014). Acceleration of this develop-
ment is particularly evident between the ages of four and eight, when children’s
ability to utilize contextually relevant information (Bosco et al. 2004; Loukusa and
Leinonen 2008) and utilize different kinds of contextual information in language
comprehension (Loukusa et al. 2007) increases significantly. Children develop the
ability to go beyond the propositional meaning of a sentence, when interpreting a
communicative situation.
Similarly, Theory of Mind (ToM) – i.e., the ability to understand one’s own and
others’ mental states and behave accordingly (Premack and Woodruff 1978) –
develops through childhood (Saxe 2013; Wellman and Liu 2004) and continues into
adolescence (Bosco et al. 2014, 2016; Brizio et al. 2015). ToM appears to play a role
when it comes to pragmatic comprehension as, for example, the ability to under-
stand others’mental states seems to correlate with the ability to understand lies and
deceits (Cheung et al. 2015; Sodian and Frith 1992), ironies (Nilsen et al. 2011;Winner
and Leekam 1991; Sullivan et al. 1995), communicative failures (Bosco and Gabba-
tore 2016), and mental metaphors (Lecce et al. 2019). Matthews et al. (2018) recently
analyzed the relationship between pragmatic language and mentalizing ability,
considering also the role of formal languageand other cognitive functions, in typical
and atypical development. The authors highlighted that mentalizing was able to
explain only some of the variance in the pragmatic skills, i.e., discourse contingency
and comprehension of irony. On the other end, in a very recent study, Cardillo and
colleagues (2020) assessed pragmatic language in children and adolescents with
Autism SpectrumDisorder, finding a link between nonliteral language, the capacity
to make inferences and ToM skills. Despite the evidence regarding a link between
these abilities, the nature of the relationship between pragmatic and ToM abilities is
still not well understood (Bosco and Gabbatore 2017; Bosco et al. 2018;Maurizio and
Bosco 2008). This may be partly due to different theoretical approaches that have
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been adopted to look at such complex and interconnected human abilities: this is,
for example, the case when we consider the difficulty of integrating the concept of
Theory Mind, arising from experimental studies in cognitive psychology, with the
notion of intersubjectivity, adopted in usage-based linguistics, reflecting similar but
differently examined Aspects of social cognition (see Tantucci 2020 and Tantucci
and Wang 2020 for a comprehensive cross-disciplinary analysis of this topic).
In addition to the ability to understand contextual and social meanings in
communicative situations, also being able to reflect on and explain one’s own
comprehension process, is an ability that develops with age. Explaining one’s
answers is a verbal activity, demanding many cognitive abilities, such as recog-
nizing the difference between action and intention (Donaldson 2006). The ability to
give relevant explanations to answers that are demanding from the point of view of
contextual processing is challenging since they require, for example, the ability to
distinguish between cause and effect as well as the ability to manipulate premises
required in deriving a conclusion. Current research suggests that becoming fully
aware of one’s own processing in different situations and being able to give a verbal
explanation on request develops over a period of time (Donaldson 2006; Letts and
Leinonen 2001; Loukusa et al. 2008, 2017). Donaldson (2006) highlighted that
although three-year-old children were able to distinguish between cause and effect,
it is not until the age of eight that children are able to use “because” or “so” when
giving deductive explanations as evidence supporting a conclusion. This finding
was later supportedby Loukusa et al. (2008, 2017). Although, in Loukusa et al. (2017)
study, five-year-old children managed to explain many of their correct answers, it
was only at the age of eight when they reached 80% for correct explanations. As
children develop they become more able to explicitly express the information they
had used in arriving at their answers. In this regard, literature focuses on the rela-
tionship between knowledge and belief representations, and on the distinction
between the ability to identify behavioral cues of others’ actions and the ability to
discern others’ beliefs and needs. A fine-grained analysis of these components is out
of the scope of the present paper. Nevertheless, it isworth bearing inmind that these
capacities show different developmental patterns and different degree of impair-
ment in clinical population (see Apperly 2010; Phillips et al. 2020 for a wider
discussion), and these are relevant to the study of pragmatic development.
Investigating the typical pattern of pragmatic development helps professionals
to evaluate and support children’s well-being and intervene whenever needed.
Having difficulty in pragmatic processing can lead to problems in relationship for-
mation (e.g., Whitehouse et al. 2009), as well as behavioral, social, and emotional
difficulties (e.g., St Clair et al. 2011). During pre-school and school years, children
utilize their social-pragmatic abilities in making friends (Gertner et al. 1994) as well
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as in interacting with teachers (Edwards and Mercer 1986). Miscommunication can
result in social difficulties, including discrimination among peers (see Conti-
Ramsden and Botting 2004; Mackie and Law 2010). It is for these kinds of reasons
why pragmatic processing difficulties should be given consideration, and supported
whenever needed, froman early age, throughout school years and into adolescence.
Also, within this picture, it is also relevant to consider children’s socio economical
background, that has been shown to impact onmany aspects of child development,
particularly language development (e.g., Hoff-Ginsberg 1998; Row 2008). Never-
theless, studies targeting specifically pragmatic abilities in school aged children
failed to detect a specific role of socio-economic background on the observed
performance, at least in the Italian context (e.g., Bosco and Gabbatore 2017; Bosco
et al. 2013), thus suggesting that pragmatic abilities might be only partially affected
by socioeconomic background but are influenced more clearly by other factors.
Finally, it is important to understand typical development of pragmatic abilities
in order to be able to detect difficulties and delays in atypical development
(i.e., clinical populations). A large body of literature highlights that social-pragmatic
difficulties are core characteristics in many developmental disorders, as in Autism
Spectrum Disorders (ASD; e.g., Angeleri et al. 2016; Loukusa and Moilanen 2009),
AttentionDeficit Hyperactivity Disorders (ADHD; e.g. Loukusa 2017a; Väisänen et al.
2014), developmental language disorder (DLD; e.g. Conti-Ramsden and Botting
2004; Letts and Leinonen 2001; Ryder et al. 2008), as well as in hearing impairment
(e.g., O’Reilly et al. 2014).
Studies of the development of pragmatic and social skills in typical and atypical
populations have created a variety of tasks and tools for the assessment of various
aspects of pragmatic ability. The Test of Pragmatic Language (TOPL-2; Phelps-Ter-
asaki and Phelps-Gunn 2007) is focused on children’s (6–12 years of age) ability to
generate pragmatically appropriate responses to presented scenarios and specif-
ically focuses on sub-components of pragmatics like physical setting, audience,
topic, purpose, gestural cues, and abstraction. The Clinical Evaluation of Language
Fundamentals®, Fifth Edition Metalinguistics (CELF®-5 Metalinguistics; Wiig and
Secord 2014), suitable for age range of 9–21, focuses on the ability to understand
ambiguous sentences and on listening comprehension, on making inferences, on
recreating speech acts and on figurative language. The Targeted Observation of
Pragmatics in Children’s Conversations (TOPICC; Adams et al. 2011) assesses
components such as taking into account the listener knowledge, turn-taking,
verbosity, topicmanagement, discourse style and problem solving. The Assessment
Battery for Communication (ABaCo; Angeleri et al. 2012) and its equivalent forms
(Bosco et al. 2012) include a wide range of phenomena, looking at both compre-
hension and production, and through different expressive modalities. ABaCo has
initially been used with adults with brain injuries and psychiatric conditions
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(Angeleri et al. 2008; Colle et al. 2013; Gabbatore et al. 2014), and a version has been
adapted for children. This has been shown to be sensitive in detecting develop-
mental patterns in typically developing children (Bosco et al. 2013) and in adoles-
cents with ASD (Angeleri et al. 2016). Finally, the Pragma test (Loukusa 2019),
described later in the present paper, focuses on children’s social-pragmatic
comprehension and has been successfully utilized in understanding typical prag-
matic development among Finnish children (Loukusa et al. 2017), in Loukusa et al.
(2018), among children with Specific Language Impairment (Loukusa et al. 2019),
and children and young adults with ADHD (Loukusa 2017b).
There are also assessment protocols that are based on parent/teacher reports. In
these kinds of assessments there is an advantage in that communicative behaviors
are observed in social contexts and not only in a controlled test situation. However,
these observation protocols have the limitation of the subjectivity of the observer.
This is the case of the widely used Children’s Communication Checklist (CCC-2;
Bishop 2003), developed to screen for potential communication disorders and sub-
classify childrenandadolescents ranging from4–16 years of age. TheCCC-2 assesses
speech, vocabulary, sentence structure and social language skills, and includes
some specific measure for pragmatic ability, focusing on initiation, stereotyped
language, use of context and non-verbal communication.
There is a variety of different measures, developed worldwide, to assess prag-
matic ability from different perspectives. This results in challenges for being able to
compare results of studies that use these different methodologies. It is also worth
noting thatmost of the protocols have been developed in English and adapted to the
Italian (e.g., CCC-2) and only a few tools have been developed in the Italian context
(e.g. ABaCo). The Pragma test was developed and validated in Finnish (Loukusa
2019) taking into consideration previous data from the literature and it has been
shown to enable the investigation of a wide range of social-pragmatic abilities in
younger (starting from four years of age) children (see Loukusa et al. 2017). The
Pragma test focuses on a person’s ability to utilize contextual cues and understand
intentions in pragmatic comprehension, areas that are not fully covered by other
protocols (see also O’Neill 2012, 2014). The Pragma test has also been shown to be
developmentally sensitive to detect social-pragmatic inference difficulties in ADHD
(Loukusa 2017b), as well as in ASD (Loukusa et al. 2018), which makes it a valuable
tool, with properties that enable us to integrate existing literature and outcomes in
the clinical practice. The advantage of the Pragma test in comparison to a screening
questionnaire, as in the case of the CCC-2, is the assessment protocol that is not
mediated by caregiver observations, thus leading to more structured and quantifi-
able results. Given this, the Pragma test enables the detection of strengths and
weaknesses in the development of social-pragmatic abilities. Moreover, the impact
of cultural features on the communicative style of each country has been reported by
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a few studies (e.g., Küntay et al. 2014), suggesting that some aspects of communi-
cative competence could be culture- or language-sensitive. Translating and adapt-
ing assessment protocols into different languages have a number of advantages,
including cross-cultural comparisons, but this also poses challenges (see Bornman
et al. 2010).While a few studies have been conducted regarding narrative skills (e.g.,
Colletta et al. 2014; Huttunen et al. 2013; Mäkinen et al. 2020), the development of
pragmatic abilities across different languages and cultures has been investigated
less (see Gabbatore et al. 2019), mainly because of lack of appropriate assessment
protocols.
Finally, a further andnot so investigated area of interest concerns the role of sex
on pragmatic ability. While some studies have indicated differences regarding
linguistic skills, with girls learning vocabulary faster (Roulstone et al. 2002), using
language earlier (Murray et al. 1990) and exhibiting more spontaneous conversa-
tions (Bauer et al. 2002), to the best of our knowledge no specific data are available
regarding sex differences in terms of pragmatic ability.
2 Aims of the present study
This study has two main aims:
1. To provide data regarding the psychometric properties of the translation and
adaptation into Italian of the Pragma test, originally developed in Finnish
(Loukusa et al. 2017, 2019), showing its validity and sensitivity.
2. To investigate how Italian children in 4–8 age groups differ in their ability to
answer different kinds of social-pragmatic tasks, and specifically to verify the
sensitivity of the Pragma test to detect – in its Italian version – a specific pattern
of performance at different ages (four to eight years) in the social-pragmatic
abilities investigated; moreover, we aim to explore whether any difference in
the pragmatic abilities investigated may be detected between boys and girls.
The items composing the Pragma test are based on simple scenarios, which make
the tool suitable for pre-school and school age children, with a focus on specific
aspects of social-pragmatic comprehension. Preschool and school-age are
important developmental periods for a number of pragmatic, cognitive and social
skills, and typical data for these age groups will be informative for future studies
with children with clinical conditions.
The Pragma test investigates children’s performance on different types of tasks,
namely: (a) Contextual inference – not implying ToM, (b) Contextual inference –
implyingToM, (c) Relevant languageuse, depending on the communicative context,
(d) Emotion recognition, and (e) Understanding of False Beliefs.We expect to detect
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an increase in children’s pragmatic performance with age, in line with previous
studies (e.g., Angeleri and Airenti 2014; Bosco et al. 2013; Loukusa et al. 2007, 2008,
2017). Moreover, as the items composing the Pragma test suggest different under-
lying abilities, we expect to detect differences in the children’s performance in the
different types of tasks. In particular, we expect to observe that the questions
requiring Theory of Mind abilities will be more demanding, in line with previous
study of Finnish children (Loukusa et al. 2007, 2017). These types of questions,
indeed, not only require drawing conclusions based on information derived from
different sources, but also by taking into consideration another person’s mental
states, i.e. theory ofmind. As ToM abilities increase in childhood (e.g.,Wellman and
Watson 2001; Wellman and Liu 2004), and an increase in such abilities is still
observableduringadolescence (e.g., Bosco et al. 2014),weexpect the children in this
study will not have fully mastered such skills and will have a high degree of vari-
ability depending on the specific task and age.
We also aim to explore the children’smetacognitive abilities, that are reflected
in their awareness of the reasoning that led them to a correct answer. A number of
the Pragma test items specifically focus onmetacognition andwe expect to observe
a different performance depending on the children’s age, in line with earlier
studies of Finnish children (Letts and Leinonen 2001; Loukusa et al. 2008, 2017),
which have suggested this ability increases significantly between the age of four
and eight.
3 Method
3.1 The Pragma test: structure and coding
The Pragma test (Loukusa 2019, see also Loukusa et al. 2017, 2018), originally
developed in Finnish, is designed for pre-school and school aged children and
consists of a set of tasks focused on the assessment of the ability to comprehend
contextual meanings, intentions and relevant language use. The questions of the
Pragma test were developed in order to try to systemize and distinguish between
these different facets of pragmatic abilities. The tasks in the Pragma test consist of
short scenarios, presented verbally to childrenwith the support of colored pictures
and plastic characters in order to minimize memory load.
The Test includes 39 questions,which are classified based on earlier literature
in ASD and pragmatics (see e.g. Loukusa and Moilanen 2009). Correct answers
require the ability to understand the implied meaning of the utterances in the
scenarios. Questions vary according to contextual utilization, social language use
and understanding of intentions, thoughts, beliefs and feelings. While being
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conscious of the multidimensional aspects of the processing demands of the
questions, the questions are classified into categories according to the phenome-
non that each question is primarily focusing on (Table 1).
In the Pragma test, the questions vary in number. Most of the questions
measure contextual inference with ToM because it has been shown that particu-
larly these kinds of questions cause difficulty for children with social-pragmatic
difficulties, such as ASD (see e.g. Loukusa andMoilanen 2009). Since the ability to
derive a conclusion by connecting information from different sources is central to
pragmatic understanding (Leinonen et al. 2000; Sperber and Wilson 1995), the
secondmost common question type is Contextual inference without ToM demand.
In addition, 13 of the questions also require the children to provide an
explanation for their correct answers (How do you know that?). These explanation
tasks are aimed at exploring whether and to what extent the children are aware of
the way they used contextual information to derive the correct answer.
Each child is seen individually to take part in the test and the session is video-
recorded for scoring. Each question is assigned a score of one if the child’s answer
displays an accurate comprehension of the communicative situation and addresses
the pragmatic aspect investigated; if there is no evidence of this, the score of 0 is
assigned to the answer. If a child answers a question correctly, a follow up ques-
tion – explanation – is asked which asks the child to explain her/his answer. The
purpose of this is to investigate whether the children are aware of and hence able to
explain explicitly what factors (verbal and pictorial context, world and social
knowledge) led them to the correct answer, giving some insight into their compre-
hension processes.
3.2 Translation and adaptation of the Pragma test in Italian
The Pragma test was originally designed in Finnish and then an English version was
developed. For the purposes of this study, the test was translated into Italian from
English and then back-translated into English in order to test its faithfulness to the
original. Twoexperts inpragmatics (aFinnish andan Italian researcher) performeda
cross check, directly comparing the Italian and the Finnish items, in order to verify
the translation and assure that the content, meaning and structure of the Italian
version corresponded to the original one. The items were then evaluated by three
Italian graduate students of psychology, blind with respect to the aims and the
original structure of the test, and later by two Italian researchers, in order to make
sure that each item was relevant and authentic in the Italian version. Through this
process very few modifications were required for the Italian version of the Pragma
test. Some adjustments had to be made because of different cultural contexts. For
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example, in item 31 (ConToM), in the Finnish version the child gets a sledge as a
present for his birthday; in the Italianversion, the sledgewas substitutedwithabike,
which ismore familiar to Italian children. Similarly, in item13 (ConNoToM), the child
is asked to observe a picture of a village on a rainy day. A small modification was
made into thepicturewhere theFinnishword kioski (kiosk)was removed fromoneof
the depicted buildings. No other modifications were required, as the rest of the
material was relevant and understandable for Italian children. The final version was
then approved by the Finnish developers of the original test.
3.3 Content validity
A group of 40 Italian young adults (graduate students at the University of Turin)
were then recruited in order to get a measure of content validity from a broader
perspective. For each item, the volunteers were presented with the test stimulus
(verbal scenario and picture/characters) and the test question: they were given a
written form comprising a set of statements where the capability of the test item to
measure the target domainwas claimed (e.g., for question type Contextual inference
without ToM demand, the statement was: “This item investigates the ability to make
contextual inferences not requiring theory of mind”) and they were then asked to rate
the statement on a five-point Likert-type scale (disagree; slightly disagree; neither
agree nor disagree; slightly agree; agree). Scoring was computed by attributing one
to five points for each item (from 1 for disagree to 5 for agree). For each item, the
mean of the values was ≥4, with the only exception of two items reporting a mean
value slightly <4. Looking at the evaluation scores assigned to the items grouped by
scales: ConNoToM: mean value 3.97 (SD = 0.48), ConToM: mean value 4.45
(SD = 0.37), Feeling:mean value 4.69 (SD = 0.35), FB: mean value 4.80 (SD = 0.40),
and RUL: mean value 4.43 (SD = 0.45). Overall, this showed that the items were
appropriate to the Italian context.
3.4 Interrater reliability and internal consistency
In order to check the reliability of scoring, interrater reliability (intra-class correla-
tion coefficient) was calculated between the scores assigned by two independent
coders. The intra-class correlation coefficient between the two raters was calculated
on a subsample of 11 children (10% of the total sample): the intra-class correlation
coefficient was 0.985 for the scoring of the answers, and 0.984 for the scoring of the
explanations, indicating that the scoring was highly reliable (Shrout 1998).
Cronbach’s alpha showed excellent internal consistency of the battery in an-
swers (α = 0.927) and good internal consistency in explanations (α = 0.794).
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3.5 Concurrent validity
In addition to the Pragma test, we also administered the Italian version (Di Sano
et al. 2013) of the Children’s Communication Checklist – II Edition (CCC-2; Bishop
2003), a questionnaire completed by a caregiver which enables an observation
based screening for communication difficulties and the identification of prag-
matic/social interaction problems (Norbury et al. 2004). The CCC-2 is composed
by 70 items, organized in 10 scales: (a) Speech, (b) Syntax, (c) Semantics, (d)
Coherence, (e) Inappropriate initiation, (f) Stereotyped language, (g) Use of
context, (h) Non-verbal communication, (i) Social relationships and (j) Interests.
In each scale five items describe problematic behaviors (weaknesses) and two
items describe positive behaviors (strengths); the caregiver is required to eval-
uate how frequently the behaviors occur. The CCC-2 is widely used in exploring
children’s pragmatic functioning and therefore we chose to include this in the
present study in order to derive ameasure of concurrent validity for the children’s
performance on the Pragma test.
A first correlation was run with the General Communication Composite (GCC)
score, that is a value based on the scores – corrected for age – obtained on the first
eight scales (Speech, Syntax, Semantics, Coherence, Inappropriate initiation,
Stereotyped language, Use of context, Non-verbal communication) and designed to
discriminate between children with communication impairments from typically
developing children. A Pearson’s correlation coefficient between the Pragmaoverall
score and the General Communication Composite score of CCC-2 (M = 85.10;
SD = 15.86) revealed a significant but a small correlation (r = 0.215; p = 0.025).
Moreover, in order to provide a more detailed overview, we performed a correlation
analysis (Pearson r) between the total raw score of the Pragma test in the overall
sample and children’s raw scores at all the scales of the CCC-2 (see Table 2). Negative
correlation in almost all the scales, with the exception of scale (i) social relation,
suggest that, as expected, a higher score in the Pragma test corresponds to fewer
communicative difficulties, as detected by the CCC-2.
3.6 Administration of Pragma to the Italian sample
3.6.1 Participants
The Pragma test was administered to a sample of 110 Italian typically developing
children (56 girls, 54 boys). They were ranging in age from four and eight years
(M = 6;5, SD = 1;6) and they were allocated into subgroups as detailed in Table 2.
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3.6.2 Procedure
The childrenwere recruited from a number of daycare centers and primary schools
in two different parts of Italy (i.e., Torino and Salerno, respectively in the north and
in the south of the country). The test administrators visited the schools before the
data collection began and provided teachers with a detailed description of aims
and procedures of the study. A letter containing all the details about the research
was sent to the children’s families, together with an informed consent form, which
the parents were asked to return. Only children whose families gave their written
informed consent were included in the sample. The study was approved by the
Bio-ethical Committee of the University of Turin (Protocol no. 23979).
3.6.3 Inclusion criteria
Children’s linguistic skills were assessed using the language comprehension task of
the NEPSY-II (Urgesi et al. 2011) and only children who performed within the
normative values were included in the present study (see Table 3). Moreover, the
children’s caregivers were required to provide answers to seven-questions aimed at
collecting information about their children’s language development (e.g., at what
age the child has started to use intelligible words and sentences? Did the child expe-
rience any hearing problems in the past? Did the child go through any speech therapy
and for what reason?) and the children were included only if no developmental
diagnosis of disorder or delay was reported. All the recruited children fulfilled the
criteria and all the recruited children were included in the experimental sample.
Table . Mean values (standard deviation) of the raw scores obtained at the scales of the CCC-,
and correlation (Pearson r) with the total score of the Pragma test.
CCC- Scale M (SD) Correlation (Pearson r) with Pragma total score
(a) Speech . (.) −. (p < .)
(b) Syntax . (.) −. (p = .)
(c) Semantics . (.) −. (p = .)
(d) Coherence . (.) −. (p = .)
(e) Inappropriate initiation . (.) −. (p < .)
(f) Stereotyped language . (.) −. (p < .)
(g) Use of context . (.) −. (p < .)
(h) Non-verbal communication . (.) −. (p < .)
(i) Social relationships . (.) −. (p = .)
(f) Interests . (.) −. (p < .)
Low CCC- raw scores denote strengths whereas low Pragma raw scores denote weaknesses. Thus, negative
correlation means association between the results of these two instruments.
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Table : Correct answers of different question types by age groups.
Question type A
(–;)
B
(–;)
C
(–;)
D
(–;)
E
(–;)
Contextual inference without
ToM demand
ConNoTom (n = )
Mean
SD
Abs. f (%)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
Contextual inference with
ToM
demand
ConToM (n = )
Mean
SD
Abs. f (%)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
Feelings recognition
Feeling (n = )
Mean
SD
Abs. f (%)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
False belief
FB (n = )
Mean
SD
Abs. f (%)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
Relevant language use
R.U.L. (n = )
Mean
SD
Abs. f (%)
.
.
.
.
.
.
.
.

.
.

.
.
.
Pragma total score
(n = )
Mean
SD
Abs. f (%)

.
.
.
.
.
.
.
.
.
.
.
.
.
.
Absolute frequency (Abs. f) represents the percentage of correct answers obtained by each age group at each
question type.
Table : Characteristics of the participants.
Group N Gender Age (yrs; mths) Mean (SD) NEPSY – Language
Comprehension taska
M F
Min–Max value Mean (SD)
A (–;)    ; (;) – . (.)
B (–;)    ; (;) – . (.)
C (–;)    ; (;) – . (.)
D (–;)    ; (;) – . (.)
E (–;)    ; (;) – . (.)
aScalar scores, transformed with reference to the Italian normative values for each age group.
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3.6.4 Socio-economic status
We collected information regarding family composition, parental educational level,
and occupation, asking the participants’ parents to fill in a questionnaire. The
children’s Socio-Economic Status (SES) was derived from the Four Factor Index of
Social Status (Hollingshead 1975), updating the employment categories according to
the current Italian social context. Each family’s SES score is obtained bymultiplying
occupation (range 1–7) and education values (range 1–7) by 7 and 4, respectively. If
both parents were employed, their indexes’ mean was taken into consideration; if
just one parent was employed, the final value was based on his/her index. Scores
ranged from 77 (lowest SES) to 11 (highest SES). Within the present sample, 42.7% of
the childrenwere fromupper–middle class families, 32.7% frommiddle class, 17.3%
from upper class and 3.6 % from lower–middle class families. We verified whether
our sample’s SES index showed a correlation with the pragmatic performance
investigated: neither Pragma total score (Pearson r = 0.47; p =0.634) nor the General
Communication Composite of the Children Communication Checklist-2 (r = −0.100;
p = 0.31) showed any correlation with the socio economic status of the participants.
4 Results
4.1 Performance of the different age groups on the question
tasks of the Pragma test
First of all, we examined whether the children’s performance on the Pragma test
changed with age. We first analyzed the overall score obtained at the Pragma ques-
tions across thedifferent agegroups, i.e., A (4–4;11), B (5–5;11), C (6–6;11),D (7–7;11), E
(8–8;11): a one-wayANOVA revealed a significant effect of age (F(1,4) = 42.21; p < 0.001;
η2p = 0.62). Post-hoc pairwise comparison showed that when comparing adjacent age
groups, there was a significant difference between group A (4–4;11) and B (5–5;11)
(p = 0.002; d = 1.20), and between group B (5–5;11) and group C (6–6;11) (p = 0.006;
d = 1.02). No significant differences were detected when comparing group C (6–6;11)
and D (7–7;11) (p = 0.29; d = 0.59), and group D (7–7;11) and E (8–8;11) (p = 0.76;
d = 0.62), despite the moderate effect size and despite the fact that a significant
differencewas detectablewhen comparing non adjacent groups, i.e., B (5–5;11) and D
(7–7;11) (p < 0.001) as well as Group C (6–6;11) with Group E (8–8;11) (p = 0.001). See
Figure 1.
The pattern of performance at different ages was then considered in relation to
each question type, i.e., Contextual Inference with no ToM demand (ConNoToM),
Contextual Inference with ToM demand (ConToM), Recognition of Feeling
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(Feeling), Undersnding of False Belief (FB), and Relevant Use of Language (RUL),
within each group separately. The row performance scores are displayed in Table 3
and in Figure 2 you can see a graphical representation of the trend with the scores
expressed in percentage.
For the task ConNoToM, one way ANOVA showed a significant effect of age
(F(1,4) = 25.82; p < 0.001; η2p = 0.50). Post-hoc pairwise comparison (Bonferroni)
among adjacent age groups, showed a difference at the limit of the statistical
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Figure 1: Mean performance scores (expressed in %) at the Pragma test considered overall, for
each age group.
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Figure 2: Mean performance scores (expressed by %) for each age group at the different
question types.
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significant between group A (4–4;11) and B (5–5;11) (p = 0.05; d = 0.81). A signif-
icant difference was detected between group B (5–5;11) and group C (6–6;11)
(p = 0.017; d = 0.88). No significant differences were detected when comparing
group C (6–6;11) andD (7–7;11) (p = 1; d = 0.35), and groupD (7–7;11) and E (8–8;11)
(p = 0.817; d = 0.67). Significant differences were also detected when comparing
non adjacent groups, i.e., A (4–4;11) andC (6–6;11) (p < 0.001), groupB (5–5;11) and
D (7–7;11) (p < 0.001) and group C (6–6;11) and E (8–8;11) (p = 0.042).
For the task ConToM, one way ANOVA showed a significant effect of age
(F(1,4) = 34.34; p < 0.001; η2p = 0.57). Post-hoc pairwise comparison (Bonferroni)
among adjacent age groups, showed a significant difference between group A
(4–4;11) and B (5–5;11) (p = 0.03; d = 1.03). A significant difference was detected
between group B (5–5;11) and group C (6–6;11) (p = 0.008; d = 0.98). No signif-
icant differences were detected when comparing group C (6–6;11) and D (7–7;11)
(p = 0.37; d = 0.54), and group D (7–7;11) and E (8–8;11) (p = 1; d = 0.50). Sig-
nificant differences were also detected when comparing non adjacent groups,
i.e., A (4–4;11) and C (6–6;11) (p < 0.001), group B (5–5;11) and D (7–7;11)
(p < 0.001) and group C (6–6;11) and E (8–8;11) (p = 0.003).
As for the tasks Relevant Use of Language, one way ANOVA showed a signif-
icant effect of age (F(1,4) = 7.31; p < 0.001; η2p = 0.22). Post-hoc pairwise comparison
(Bonferroni) among adjacent age groups, showed no significant difference
between both adjacent and non-adjacent groups (0.05 < p < 1; 0.05 < d < 0.75).
For the task Feelings, one way ANOVA showed a significant effect of age
(F(1,4) = 9.09; p < 0.001; η2p = 0.26). Post-hoc pairwise comparison (Bonferroni) among
adjacent age groups, showed no significant difference between groups (0.32 < p < 1;
0.01 < d < 0.62). Significant differences were detected when comparing non adjacent
groups, i.e., A (4–4;11) and C (6–6;11) (p < 0.001), group B (5–5;11) and D (7–7;11)
(p = 0.032), but not when comparing group C (6–6;11) and E (8–8;11) (p = 1.0).
For the task FB, onewayANOVAshoweda significant effect of age (F(1,4) = 17.73;
p < 0.001; η2p = 0.40). Post-hoc pairwise comparison (Bonferroni) among adjacent
age groups, showed a significant difference between group A (4–4;11) and B (5–5;11)
(p = 0.01; d = 0.92), while no differences were detected when comparing the other
groups (0.32 < p < 1; 0.31 < d < 0.65). Significant differences were also detected when
comparing non adjacent groups, i.e., A (4–4;11) and C (6–6;11) (p < 0.001), group B
(5–5;11) and D (7–7;11) (p = 0.01), and group C (6–6;11) and E (8–8;11) (p = 0.046).
4.2 Performance on the different questions of the Pragma test
We also explored in more detail the overall performance in the different question
types of the Pragma test, in order to examine whether a difference in processing
demand could be detected.
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The performance scores obtained by the children at each type of question,
expressed inpercentage, are displayed inFigure 3. Considering the sample overall, a
one way ANOVA detected a significant effect of the type of task (F(1,4) = 48.87;
p < 0.001; η2p = 0.31). Children’s performance was higher in Feeling and ConNoToM
tasks, while the lowest performancewas gained inRelevantUse of Language tasks. A
simple contrast comparing the mean performance on ConNoToM tasks to the mean
performance to all the others, highlighted that children performed equally well
when comparing ConNoTom and Feeling tasks (F = 0.574; p = 0.45; η2p = 0.005),
while significant differences were detectable when comparing ConNoToM with
ConToM (F = 140.07; p < 0.001; η2p = 0.56), ConNoToM with R.U.L. (F = 177.65;
p < 0.001; η2p = 0.62) and ConNoToM with FB (F = 6.87; p = 0.01; η2p = 0.06).
4.3 Performance on the explanation tasks of the Pragma test
Finally, we examined the children’s performance on the explanation tasks. The
number of correct explanations is displayed in Figure 4, together with the number
of correct answers to the question the explanation refers to (the explanation was
asked and scored as correct onlywhen the question it referred towasfirst answered
correctly).
Theanalysis of the relative frequency (numberof correct explanations/f× 100%)
showed that childrenbelonging togroupA (4–4;11)were able to successfully explain
48.2% of their correct answers, children belonging to group B (5–5;11) the 48.21%,
children of group C (6–6;11) 65.73%, children of groupD (7–7;11) 72.5% and children
Figure 3: Overall performance (expressed in %) at the different question types of the Pragma
test.
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of group E (8–8;11) 77.9% of their correct answers. A one-way unrelated ANOVA
revealed a significant effect of age in children’s ability to provide an explanation for
their correct answers (F(1,4) = 19.73; p < 0.001; η2p = 0.43). According to a post-hoc
comparison (Bonferroni), this seemed to be mostly due to the difference in perfor-
mance between children belonging to group B (5–5;11) and children belonging to
group C (6–6;11) (p = 0.016).
4.4 Sex differences in the performance on the Pragma Tasks
We have also examined, with independent samples t-test analysis, whether any
difference was detectable in the performance scores obtained by males and
females at the Pragma tasks (see Figure 5). The results on the overall sample
indicate no differences both regarding the scores obtained at the questions
(t = 0.098; p = 0.922; d = 0.02) and at the explanation (t = 1.212; p = 0.228; d = 0.15)
tasks of the Pragma test.
5 Discussion
This study explored data on pragmatic performance of typically developing Italian
children using the Italian adaptation of the Pragma test (Loukusa 2019; Loukusa
et al. 2017) which was originally developed in Finland to assess children’s social-
pragmatic comprehension. Adapting the Finnish Pragma test into the Italian
context has a number of advantages, including the enabling of the comparison of
the results of different studies, allowing cross cultural comparison, and reducing
the crowding effect when it comes to research groups working on similar topics.
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Figure 4: Mean score of correct explanations and relative answers (N = 13) in each age group.
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However, the adaptation of a tool for pragmatic assessment is quite challenging
due to linguistic and cultural differences (see Bornman et al. 2010).
In this study we focused on typically developing Italian children ranging from
four to eight years of age. The Italian version of the Pragma test has proven to be
sensitive in detecting a developmental pattern, across pre-school and school age
children, in the pragmatic parameters that were investigated. Moreover, the test
has shown to have content validity, interrater reliability and internal consistency.
The study has also shown a correlation between the total score of the Pragma test
and the General Communication Composite of the CCC-2 (Bishop et al. 2003).
Moreover, significant correlationwas detectedwhen considering the scores at each
of the scales of the CCC-2, with the one exception, (i) social relation, but that is
close to the statistical significance. The CCC-2 is a tool widely used particularly in
the clinical settings for the screening of communication problems in children and
adolescents and used in the present study as a measure of concurrent validity. The
results show that higher score at the Pragma test correspond to a fewer reported
communicative difficulties in the CCC-2, thus suggesting a good sensitivity of the
Pragma test in detecting pragmatic difficulties in line with previous studies where
the Pragma test has been used with clinical populations (see Loukusa et al. 2018).
The two assessment methods can be seen to be complimentary, due to a focus on
similar but not entirely overlapping aspects of communication, as well as to their
totally different structure (direct administration protocol in one case and screening
questionnaire filled in by a caregiver in the other one). Overall, our study shows
that despite linguistic differences it is possible to successfully adapt assessment
tools developed in different cultural context.
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Figure 5: Mean performance scores (expressed in %) at the question and explanation tasks of
the Pragma test considered overall, obtained by boys and girls.
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Participants came from two different parts of Italy (i.e., Torino and Salerno,
located in the north and south of Italy, respectively) and were stratified according
to the index of Socio Economic Status (SES; Hollingshead 1975). Our data showed
that no correlation was found between the families’ socio economic status and the
children’s communicative performance, which is in line with previous studies
(Bosco et al. 2013; Bosco andGabbatore 2016a, 2016b), showing that SES had only a
moderate overall effect on children’s pragmatic performance during the schooling
period.
Social-pragmatic abilities are of great importance in an individual’s life due to
the role they play in children’s interaction with other people, as well as their rela-
tionship to social norms and social engagement in the community (see Tomasello
2019 for an in-depth discussion). The assessment of such skills is, then, of a great
importance in pre-school and school age, as social-pragmatic skills are commonly
required during the various communicative interaction children are engaged in
everyday, at home and at school, including the effect that communication has on
building relationships with peers (Gertner et al. 1994) as well as with teachers
(Edwards and Mercer 1986; see also Grigoroglou and Papafragou 2017). Experi-
encing pragmatic difficulties can result in poor peers interactions (Conti-Ramsden
and Botting 2004; Mackie and Law 2010; Whitehouse et al. 2009), as well as
behavioral, social, and emotional problems (e.g., St Clair et al. 2011). Gaining clarity
about typical developmental pattern as well as strengths and weaknesses at
different ages, helps professionals monitor children’s well-being and intervene
whenever needed. Moreover, data on typical development is critical when assessing
pragmatic abilities of children with developmental disorders characterized by
pragmatic impairments, as in the case of ASD (Angeleri et al. 2016; Loukusa and
Moilanen 2009; Loukusa et al. 2018),ADHD (Loukusa 2017b;Väisänen et al. 2014), or
children with hearing impairment (O’Reilly et al. 2014).
This study found that, in line with our hypothesis, a difference in performance
could be detected in the different age groups: the data suggest that the youngest
children, 4 years of age, found it difficult to answer pragmatically complex ques-
tions, and that performance improved with age, without reaching a ceiling effect.
The improvement in the performance scores was particularly significant from 4–6
years of age and slowsdownaround the ageof 7.No significant differencewas found
when comparing 6 and 7 year olds, as well as 7 and 8 year olds, but the differences
were strongly significant when comparing the performance of children of 6 and 8
years of age. This shows a slower but still detectable improvement in the abilities.
Such a pattern of results in pragmatic performance as a function of age is in linewith
previous studies (e.g., Angeleri and Airenti 2014; Bosco et al. 2004; Bosco and
Gabbatore 2017a, 2017b; Loukusa et al. 2007, 2008). With age, children learn how to
correctly interpret utterances and communicative acts by directing their attention
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towards relevant sources of contextual information (Loukusa et al. 2008; Ryder and
Leinonen 2003) and to express complex issues explicitly (Mäkinen et al. 2014).
Moreover, pragmatic ability is supported by a number of social and cognitive
skills, which also develop rapidly in this age range. Even if ToM skills still develop
across the school age (e.g., Wellman and Liu 2004), and continue to improve
across adolescence (Bosco et al. 2014; Brizio et al. 2015), both ToM and cognitive
abilities such as self-monitoring and cognitive flexibility appear to improve rapidly
between the ages of 4 and 6 (Wellman et al. 2001;Wimmer and Perner 1983), which
might partly be due to socialization with adults and peers in pre-school and school
contexts. This may then partially explain why greatest acceleration in develop-
ment of pragmatic performance has been observed between the ages of 4 and 6.
The performance of children in the older age groups didn’t show statistically
significant differences.
When looking at the pattern of performance of the children in the different age
groups for each question type, we note that children obtain higher scores when
processing contextual inferences without ToM consideration (ConNoTom) than
when processing contextual inferences with ToM demand (ConTom). As for the
Relevant Use of Language and Feeling tasks, despite the detection of a general effect
of age, no significant differenceswere foundwhen comparing adjacent age groups.
For both types of tasks the variabilitymight be lower across the age groups as these
are, respectively, the easiest and the most difficult abilities in processing terms for
the child. Some studies show that the recognition of simple feelings develops early,
as conveyed by facial expressions and eye gaze (Hoehl and Striano 2010; see also
Yuill and Little 2018). This is reflected in the Pragma test performance in this study
by the youngest children. However, the Relevant Use of Language tasks were quite
challenging for all the children in this study, which may partially explain a small
variability across the age groups. Some studies suggest that children develop
social norms quite easily (see Diesendruck and Markson 2011; Rakoczy and
Schmidt 2013), they mostly refer to conventionality in game interaction with peers
and adults. This study suggests that understandingmore general social norms in a
variety of contexts was required to perform well. Our data suggest that the
development of the use of language in different contexts is evident in our data but
this is developing slower than the other abilities investigated with the Pragma test,
when comparing adjacent age groups rather thanwhen comparing age groups two
years apart from each other.
A significant difference was detected in relation to the questions examining
False Belief when comparing the performance of 4 and 5 years olds. This is in line
with studies indicating that false belief tasks are mastered around the age of 4
(Wellman et al. 2001; Wimmer and Perner 1983). As for the older children, a
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significant increase in performance was detected only when comparing non
adjacent groups.
The present study also presents interesting findings regarding the children’s
performance in the different types of questions. Considering the sample overall,
the children obtained higher scores in Feeling and ConNoToM questions, reflecting
the ability to recognize simple emotions andmaking contextual inferences that do
not require ToM ability. At the opposite end, children obtained the lowest scores in
Relevant Use of Language and ConToM questions reflecting the ability to draw
variety of contextual information in the particular contexts and children’s ability to
make contextual inferences when requiring to consider themental states of others.
As expected, the analysis revealed that the scores obtained at the ConNoToM
questions were higher than those children obtained at False Belief and ConToM
tasks. This result is in line with that of Loukusa et al. (2017), a study which
examined the same abilities in Finnish typically developing children of the same
age. This suggests that understanding and taking into consideration mental states
such as intentions and (false)beliefs of other people, represent an additional level
of complexity when compared to the ability to make inferences from different
contextual sources only, without the necessity to consider the mental states of
others. This result also supports the idea that pragmatic ability and ToM are two
distinct capacities interacting but not overlapping (see Bosco et al. 2018).
A further aim of the study was to focus not only on the children’s ability to
answer pragmatically complex questions, but also their awareness of their own
reasoning leading to their correct answers. This aspect has not been much
investigated in previous literature, however a few studies have suggested that
such metacognitive ability increases significantly between the ages of four and
eight (Letts and Leinonen 2001; Loukusa et al. 2017, 2008). In this study, between
the ages of five and six a difference was identified in Italian children’s ability to
give appropriate explanations for their correct answers (five-year-olds explained
48% and six-year-olds 66% of their answers correctly). Although six-year-old
children managed to explain many of their correct answers, this ability was even
more evident in children at the age of eight, reaching 78% correct explanations. It
therefore appears that it takes many years for children to became competent to
explicitly express the reasoning which underpin their correct answers (see also
Donaldson 2006; Letts and Leinonen 2001; Loukusa et al. 2017, 2008).
Moreover, it is interesting to note that despite the fact that the assessment tool
was specifically developed for children, no ceiling effect was detected, in line with
the developmental pattern detected so far in Finnish children. Our data indicates a
need to investigate pragmatic comprehension from middle childhood to adoles-
cence, as the development of the pragmatic abilities investigated within the present
study seems to slow down, but not come to a ceiling effect at age 7–8.
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Finally, the exploration of sex differences in the pragmatic performance as
detected by the tasks of the Pragma test, revealed that boys and girls had similar
performance. This result is similar to that of Loukusa et al. (2007) where no gender
differences were found in pragmatic scores of children aged 3–9 years. Moreover,
this is in line with a very recent review and meta-analysis on the neurobiology of
sex differences (Sato 2020), whose results suggest a higher degree of similarities
rather than differences in the human brain of males and female during language
processing.
The complex relationship between pragmatics, ToM and other cognitive func-
tions is difficult to disentangle both in typical (see Bosco e Gabbatore 2017a, 2017b)
and atypical populations (Cardillo et al. 2020; Parola et al. 2020; see also Matthews
et al. 2018 for a review) andmight imply a range of variability only partially reflected
in the performance exhibited in lab settings. Due to their interconnectedness, ToM
and pragmatic abilities may vary more during spontaneous interactions, and based
on the communicative situation itself and the involved interlocutors (see also Tan-
tucci 2020). However, the tasks composing the Pragma test are considered to reflect
real-life social-pragmatic demands in a structured test situation. This enables the
identification of potential difficulties in pragmatic, related ToM and cognitive
abilities.
Our study further shows that pragmatic ability examined by the Pragma test
displays similar evidence of age effects in Italian and Finnish contexts and the
Pragma test is a useful tool in both cultural contexts. The Test was successfully
adapted to the different cultural contexts and provides the opportunity to make
cross-linguistic and cross-cultural comparisons (Gabbatore et al. 2019). Culture
and communication are interconnected, as culture provides the contextual back-
drop for language and communication (Schröder 2010). Studies have highlighted
that social and cultural norms influence communication as is the case in making
requests (Cohen and Olshtain 1993), giving advice (Matsumura 2001), or using
referential communication andpoliteness (Fukushima andSifianou 2017). Cultural
differencesmay be detected also within the European context (e.g., Huttunen et al.
2013), and between cultural contexts like Finnish and Italian that, despite relative
geographical and social proximity, are characterized by different communicative
norms (see Gabbatore et al. 2019; Mäkinen et al. 2020).
The present study has implications for clinical contexts, for identification and
management of a number of clinical populations. Availability of data regarding
pragmatic abilities in typical development helps to identify strengths and weak-
nesses in the pragmatic performance of different clinical populations, facilitating
the creation of appropriate clinical interventions (see for example Bosco et al. 2016;
Gabbatore et al. [under review]; Gabbatore et al. 2015). Further studies with larger
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samples as well as a longitudinal assessment are desirable in order to consolidate
the present results and allow for further and more fine-grained analyses.
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